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deied as an array of individually
. ._ accessible cells which may contain data, Moisture Determination Date
.:h, = use of-siandards heets I.i•,4 alphanumeric labels, -macro" commands Filename

lcem a •labortones or formulae. Formulae are constructed Weighed by: Ross Coad 14/1/91
prog.-"nal:4ect= o., from mathematical operators, constants, moldt14.1/9

.2thcur :-••gar;--- references to other cells and built in Calcilated br. Ross Coad 16/1/91
datara : --- functions, including those for scientific Checked br.

•-,-- •'precord k.-,i.igD.tkmay.beentereCb and statistical calculations (1). Data is
manual orda qi*) o e entered via a keyboard or read from a Figure 1 The spreadsheet header should
may be utls preadsh*.•s can be. file created using data acquisition include information to ensure traceability.

•itroduced to"li• lboratory toith6ut: software.
need f even put on the screen (4).":•'":cle'mea and-;-Most spreadsheeting software willj•urses. A spreadsh•:et. idened and: H-t,-e~ ~~ f ~ ~ et

u!}' r i pef h st0 hO de g•t s-` ! ,": .': H tr export files in ASCII format acceptable to

-rsorf dh- ie ct :
~rsete. heapliatonofthse~ In 1980 an electronic spreadsheet mos wodpoesr.Pa~ ect 5.0

r a o iprogram called 'iCal (Sof e .As) (WordPerfect Corporation, 1989) offers

discu.ssed wit respectto" te .. became available for microcomputers, word processor file compatibility and will
to the laboratory, qualitcasuran!ce, -t The program recreated the accountant's import and export WordPerfect 4.2 and

-- data and formulae., e4'•y• -. :7a "-- spreadsheet on the computer screen. It 5.0 files. The ability to read data files
acqision """"aulation,-raphics aind. had many applications in the sbences, from other software is a feature expected

p . urchasing guidelines. including chemical calculations, of spreadsheet packages. 2020 ( Access
S. .. Imitations followed and one. Supercalc, Technology, 1989) reads, writes and

developed by Sorcim, met with market consolidates Excel and Lotus 1-2-3 WKS
success. This program was cheaper than and W/K files into 20/20 and race to=a

Introduction V-Cak and improved on some of its (5).
Prior to the advent of commercially features. Within the Windows environment,
available electronic spreadsheet programs In 1983 Lotus Development Microsoft's Dynamic Data EwcJbange
in 1980. calculation of results, Corporation released Lotus 1-2-3. For the makes it possible to share information
presentation of raw data and results, first time the three features, electronic between spreadsheet and database

C hecking of calculations and information spreadsheet, business graphics, and applications (6). Once the link has been
storage were usually separate manual database management, were combined made between a spreadsheet and a copy
tasks. This was time consuming, laborious into one 'package (2). It was d~veloped of that spreadsheet in a word processing 5 o.

1.1 and prone to human error. Spreadsheet to run on the IBM PC and other MS-DOS document any changes made in the C:
programs provide a quicker, more hardware. Lotus 1-2-3 and its revisions source spreadsheet will be updated in T
accurate means of data manipulation. have continued to be very popilar, the word processing copy. Another

MRL-Tasmania forms the Food Science particularly in large corporations. Windows capability, Obfict Linking and
Branch of the Protective Chemistry State of the art features indude Embedding (OLE), allows the
Division of the Materials Research multiple spreadsheets, high resoution spreadsheet to be run from win the " .

' I aboratory, a part of the Defence Science graphics, interfacing with word word processing documrent (7).
and Technology Organisation vithin the processing, import of automatic data. '-

S Co.m-onweah Department of Defence. acquisition files, data base managers and
The laboratory makes extensive use of dynamic data exchange (DDE). Multiple The benefits gained from using
electronic spreadsheets for the calculation spreadsheets and spreadshet linking is a spreadsheets will depend largely on the
of reults, collation and presentation of feature being marketed by many software suitability of the package to the
raw and final data, storage of data and companies. Lotus 1-2-3 Release 3 (Aitus application. Benefits obt•dned should at
formulae used for calculations, Development Corporation, 1989) allows least include speed of data manipulation,

Preparation of presentation graphics and three dimensional spreadsheeting by ease of accewate record keeping andas a2 coveniers aid to quality assurance. permitting multiple readshem in traceab2i of r•utL
Spreadsheets have been crmted for memory at the same tove mukip Prior to the development o

-~moiure, salt protein, fat, energy, spreadshees per Mie, and links between spredsheets d=t was obtained firom
arb*rydAte, metal and niacin spreas~hees even Ifthey reside in b miemsdmrton via a print*ot or by

deseminations. dik xffiere sf3 (3) Wo,4jjet *"n*n Is vinasy reading the display. Thiswas
one of Qua"mFpovbbs (alr(Dodmn thatuaauoed to a resul book.

D19s moa irntante kwat.rm up to 32 cicuAtiom pefome .u A calcubator,
An e-.tronic spreadsheet may be Ilt 's can be an ttrks plted if necIay IAn a repct
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generated. The reisuswould be required. a tile descnibing the calculation~s
approved by dhe laboratory umange, or Spreadsheets also offer benefits in performed by the spreadshee.
his delegate, after checking the figures. termis of checking of results and - Riename; used to record the

Sonie laboratories had been abe to archiving, these are discussed in the spreadsheet data.
improve their data manipulationi and section on quality assurance. *Weighed by- name of the person who
prsntation using custom w~ir~en Automatic data acquisition software weighed the sample for the analysis or
softnrAre or programmable calculators, linked toa spreadsheet eliminates for a particular parameter of the analysis.
but the former was expensive, and operator error in reading and entering Separate entries must be made for
therefore available to only the larger data, drawing standard curves and different parameters if they involvec
laboratories, and the latter did little more plotting results. It saves time normally differvent people.
than speed up the calculations, spent on these tasks and producing a We~igiied date.. which is the date the

Spreadsheet programs provide a quick final report. sample was weighed out for the arialysis.
and accurate means of data The Food Science Section, MRL- Separate entries must be made if more
manipulation. A single keystroke may be Tasmania, as a National Association of than one person. or more than one date,
used to evaluate all formulae;, each cell Testing Authorities (NIATA). registered is involved.

Figure 2 Three-dimensional graphics are possible with some spreads heeting packages.
does not need to be calculated laboratory,, is required to maintain *Calculated by.. name of the person who
incraiduallv. accurate analysis records, including entered the data into the spreadsheet and

Operators uiithout programming people and dates involved. which can be undertook the calculations.
experience can manipulate chemical data traced back to the raw data. This can be - Calculated date., ~viaich is the date on
and perform repetitive calculation&I Most effectively achieved by the Ahich calculations wevre done.
modern packages include on-line help implementation of spreadsheet quality *Checked by;, name of the person who
and a tutorial, usually based on an assu~rance procedures. checked the accuracy of the entries and
accounting application. Therelre formulae used for the calculations.
spreadsheets can be introduced to the QuaWg assurance - Checked date, vdiich is the date the

Ulaboraoy without the necestity for Quality assuxrance of spreadsheets is check %as made.intensive training couses patclarly important i fmaxiunm beneki Filenamec for ocher data a cs
The ability to tailor each spreadsheet, itoeoaedfothsecnog, reference miust be hinduded to any other

firuly to the specifc requirment of a This may be achieved by errairin that a spreadsheets used to pro'lde data for the
partiula anah-s*a and secony to the standard fonnrat bs adopted for setting out Current spreadsheet.
more partiular requiremrevits of an spreadsheet infornutio nmster sheets Anl spreadsheets must Indtde details of
k~i&Wida A11, Is a usefu fanse, It offers are protected from overwrftl and Calbudton calculaton Wlt* Mlnbae
fte user a Cantbaiton'of fixed arid spseadsliee chdnd* pmoceckres ane and name for each calculafton Constant

Bb k OLAm sapreadshee foowed. NRIThumXasI Laboratory M~ildt are to be used In calculatin
huy be w up end ued fa prsuein Quary sjal nqk that w ree 4xmiaoudbeli ltedrwhe-Ad Lcg

dmu~monsfo ermpe. itisdldal.. -bv imsUony d be1 bidde kisthe books imum rdifew any Wivradabeet
cOMeOs 'l Ms p L1,te nay be abered V a sp d hethaider to pro, We a dear fie used for cakctbIonsMWO nmismb of Mriank or~ banks sud trag MPgww 0. A m1saff R" '1-P t fl be ms up
ame used or ita dulrera proach. faco is *Spreadshee applicationnune t wich Is '%th th neco I enY fartuft width aM

34 Labaany VA I a Volis41 Mdl *N It



verified against a manual calculation prompt for input, handle erronb w d udli progrm is not necessarily the best for a
before release to operators. Data can applications. particular application and there is little
then be entered for statistical and point in purchasing a program which has
arithmetical calculations to be performed. Caications andgrapbics capabilities far in excess of chose
A procedure should be established Before a calculation can be performed the required.
whereby alterations to formulae may only formula for that calculation must be The decision to purchase must be
be made with authorisation. Individual entered into the cell in which the result is based on a realistic confidence in the
cells can be locked so that formulae to be displayed. The formula uses labels ability of the softyare to perform as
cannot be altered accidentally. In to identify cells containing data upon required. When considering the purchase
addition, the integrity of the master which the calculation is to be performed. of a spreadsheet program it is important to
spreadsheet may be safeguarded by The calculation process is initiated by a establish selection criteria; firstly to identify
marking it as a "read only" file in MS- single keystroke. Formulae may be copied the desirable features and secondly to
DOS which cannot be accidentally over- to a range of cells so chat a range of data ensure that the spreadsheet eventually
written by saving another spreadsheet in points may be calculated without having purchased will perform as expected.
the same name. to type the formula into each cell. When If there is a need to display threeThe spreadsheet checking procedure using a constant its value should be dimensional data, for example, the
should involve a person other than the entered into a cell and that cell identified selection criteria should include the
analyst. Checking spreadsheets consists by its location or reference. Absolute cell ability to produce 3D graphics. Another
of ensuring that the raw data was referencing is usually used to identify cells selection criterion should relate to the
accurately entered, the format has not containing constants, because the formula compatibility of software and hardware.
been changed, all name and date fields can then be copied without the constant's This can be checked with the company
have been fili-d i .iiid foan.u.e a'e cell reference changing. marketing the software. Some offer a
correct. There is no need to laborious5ly C.ý.hics functions may be used to dLicxxisautiti version for a prospective
recalculate individual figures. A produce histograms, pie charts or graphs buyer to evaluate.
procedure which may have taken an from spreadsheet information. Three Once the required capabilities and
hour can now be completed in five or dimensional graphics (Figure 2) are compatability of the package have been
ten minutes. available with some packages. identified a decision must be made on

A spreadsheet file may be archived Resolution, labelling and the ability to how much money one is willing to
once all checks have been completed display error bars are areas where spend. It is advisable to obtain some
and the results released. Archiving has programs vary in their capabilities and pricing prior to making this decision
the usual advantages inherent in diskette e-ich new version offers improvements., unless one is already well informed in
storage, namely space saving and ease of these matters.
retrieval. NATA requires all data to be Data acquisition software
retained by the laboratory for five years. There is a large range of these programs Conciusions
The ability to retrieve files at a later date designed to be run on various - Spreadsheets offer significant benefits to
and manipulate the data in those files is instruments and interfacing with a range the laboratory and may be introduced
of particular value if a critical error or of spreadsheets. Labtech Notebook without difficulty. Good quality assurance
long term trend is observed. (Laboratory Technologies Corporation, of laboratory data and results can be

1984) is a data acquisition software maintained if the laboratory managerData andformula entry package which has been designed to develops clear guidelines for the creation
The entry of labels, formulae and data interface with programs such as Lotus of a spreadsheet, maintenance of master
varies amongst the various programs. 1-2-3 (8). Lotus Measure (Locus spreadsheets and provision of an audit
Older spreadsheet program require Development Corporation, 1987) collects trail through recording of source
labels or text to be enclosed in inverted data from instruments and stores the documentation or files. Careful selection
commas. Formulae need to be identified information directly in a Lotus 1-2-3 or of a spreadsheet package will ensure
to distinguish them from text and data. Lotus Symphony spreadsheet for satisfaction with its performance.
This is usually achieved by an identifying analysis, storage. and display (9).
keystroke, usually a mathematical Software can be developed for specific References
operator, immediately prior to entering applications. For example, an Apple 11 (I) W'db. WG., Bauem B., Kaki, W-i. ad

Weuneh. K. (1918). "Knetics D=ata kAousbtithe formula. Data can usually be entered based data acquisition system has been Using a Low-cis Personal Compter and aby typing in the figure followed by either developed for use with an autnalyser COMMMW Spiada dden't1W Prmon',the "enter" key or an arrow key, the latter used for the chemical analysis of soil, h,=iwvr lUM*& Canpa
will simultaneously move the cursor. plant and water samples. The system S /oabe, 281-2K
Movement about the spreadsheet is provided fully automated data capture, (2) Bimses WJ.(e.) (1985). A Cbn mm

PhrmmmbvEnr4epa Mc c,,-tU Bookachieved by use of the four arrow keys computer data manipulation, preparation Company, New YVd., 44.
and commands which specify particular of printed report sheets and automatic (3) Davies, L (199 "laiw 1-2-3 Rdelse 3, the wak
locations on the spreadshet Methods of data storage on magnetic disk (10). (4 oD'ew. K ,i (19PJ89) . 55,-7".
viewing spreadsheets vary according to At MRL-Tasmania c mtogphy data (,o P st Noeb. 12%445,the quality of the monitor and the is acquired using the Neion 5600 t3)am.n. (1990).aX ,byA,, 7m Tsm,
software. Saet Chrommiopaphy Data System Aces TedairmIC Natick MA.

A macro may be used to autonate (Nelson Aralytical, 196). This data can (6) Sdmf=l., R (199a) "J Wusddu with
abw- hoiw the VWo" M ritask which are pedotmed mpttivedl. It then be converted to a form which can i P aI-d a too sIt how

is a set of instructions In the fomi of a be read and spreadsheed by the Ens. n W k yD
sequence of keysrk and comands. ble Syew (Mte Software Group, 198). Edww)•, 0m0W m e t
A tmcro Is usual Idendfied by a one (7 R A . 09911 -PC S,
word nmne which, when Ini'c~ed, PswcbeshvenewK 4%e ; , SI - ~W70
causes a set of imuctions to be carried Thre is tremendou variation in dte Telmoiaw GpoudmM
out. The advantage of n-os Ist da dtme rang of Vreadshem cwmy a bL.be (9) Anon. 09M fam.ima tau
and eflort is saved by using one They vary in thei ability to carry out D-~w C4"mdm*
command to replace ai o uato, mmOf (om)nd, ese o d 09t -An
commands. They may be timed to es up use, compatibility with hardware and, of
%vorksheet defauke In a certain way, core price The mostc experive CbaprAm Sqe itmb V~b 211-219
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